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(g) Cartridge fbr accomodating flaxiMe optical disk. 

@ An optical disk cartridge (S1) for acoonrv- 
modating a flexible opt^ disk (16), com- 
prising : a l^bt transmitting wirKjow (11) wfiich 
is used for recording, reproducing or erasing 
signals on ttie optical disk (16) accommodated 
in the optical disk cartridge (S1); the light 
transmitting window (11) being formed into a 
substantially arcuate shape having a central 
angle of 45° to 120° ; ttie optical disk (16) being 
constituted by a flexible film (62), an optical 
recording medium (63) formed on the fQm (62), 
a light transmitting protective f3m (64) for cov- 
ering the optical recording medium (63) and a 
center hub (12) secured to a central portbn of 
ttie optical disk (16). 
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BACKGROUND OF THE INVENTION 

TTie present Invention generally relates to an opt- 
ical disk cartridge for accommodating an optical disk 
In which information signals are recorded, reproduced 
or erased by using a light t>eam and nru>re particularly, 
to an optical disk cartridge for accommodating a flex- 
ible optical disk in which a substrate is formed by a 
flexible thin fflm. 

As one example of opttoal disks In which it is pos- 
sible to record, reproduce or erase information signals 
by using a light beam, a magnetooptical disk has been 
developed conventionally. In the magnetooptical disk, 
indented tracks are formed coaxisdiy or spirally on a 
substrate of about 1 H mm in thickness, which is made 
of light transmitting polycarbonate resin or glass and 
a magnetooptical recording film is formed on the sub- 
strate such that the information signals are recorded, 
reproduced or erased on the magnetooptical record- 
ing film while the tracks are being optically traced by 
rotating the substrate. MeanwhQe. the above sub- 
strate may also be replaced by a filmy sut>strate hav- 
ing a thickness smaller than that of the above sub- 
strate such that the infonration signals are recorded, 
reproduced or erased in the same manner as descri- 
bed above. 

Such magnetooptical disk as described above is 
usually accommodated in a casing called a "cartridge" 
such that adheston, etc. of dust or the like to ttie sub- 
strate Is prevented. This cartridge is provkied with an 
openable and dosable shutter. When ttie cartridge 
has t>een inserted into a drive devtee for recording and 
reproducing the magnetooptical disk, the shutter is 
opened such that an optical head is fitted Into the car- 
tridge. 

As described above, in ttie optical disks such as 
the magnetooptical disk, the cartridge is used for pre- 
venting adheston of dust to the surface of the sub- 
strate. However, since ttie cartridge is openable and 
closal>le by ttie shutter, it is impossible to completely 
prevent entry of dust into the cartridge, so that record- 
ing and reproduction of the infbnmation signals may 
t»e adversely affected by dust and thus, reliat)ility of 
the cartridge cannot be ensured sufRdentfy. 

Meanwhile, since the shutter is provkied at an 
opening of the cartridge, the opening of the cartridge 
is restricted lyy ttie shutter. Thus, ttie optical head and 
its drive mechanism whteh are fitted into the opening 
of the cartridge are restrained in shape. Therefore, 
such a problem arises that the optical head and the 
drive mechanism cannot be designed freely. 

Furthermore, since the cartridge has ttie shutter, 
a mechanism for opening the shutter is required to be 
provided when the cartridge is mounted on the drive 
device and ttie drive device is structurally complicated 
undesirably. 

For example, UK Patent GB 2216710 A discloses 
a recording apparatus using a flexible substrate and 



a cartridge for accommodating ttie flexible cartridge. 
However, since this cartridge has a shutter, it is diffi- 
cult to prevent entry of dust into the cartridge iand fiir- 
ttier, a mechanism for opening ttie shutter is required 

5 to be provided. 

Meanwhile, Japanese Patent Laki-Open Publica- 
tion No. 57-105833 (1982) teaches a constiuctk>n in 
which a cartridge is completely sealed such that re- 
cording and reproduction are performed ttirough a 

to transparent window of the cartridge. However, In ttiis 
construction, a bearing is provided in the cartridge 
and is magnetically driven so as to rotate a disk, the 
cartridge becomes sliucturally complicated and ex- 
pensive. 

15 Moreover, in any one of the above described 
known mettiods, since an opening for receiving the 
optical head or a window 2 for allowing a light beam 
to be incident upon a disk, which is formed on a car- 
tridge 1, has an eiongated shape tongitudinally ex- 

20 tending in a radial direction of the optical disk as 
shown in Fig. 14, design of the drive device is restrict- 
ed. 

This restriction of design of the drive device be- 
comes conspicuous when for example, a construction 

25 of Fig. 15 is employed in which an objective lens 3 of 
an optical head is mounted on an arm 4 and the anm 
4 is rotated about a rotational shaft 5 by a linear motor 
8 constituted by a cofl 6 and a magn^c circuit 7. 
Namely, in this case, ttie window 2 longitudinally ex- 

30 tends in the radial directnn of the optical disk. Thus, 
in order to move the objective lens 3, the ann 4 should 
be provided at one side of the cartridge 1 as shown in 
Fig. 1 5. At this time, an apparatus in which these ele- 
ments are accommodated has a large wkltti of W1 

35 and becomes large in size. 

SUMMARY OF THE ilWEIMTION 

Accordingly, an essential object of ttie present in- 

40 vention is provide an optical disk cartridge for accom- 
modating a flexible optical disk, which eliminates the 
above mentioned disadvantages inherent in oonven- 
tiond optical disk cartridges. 

In order to accomplish this object of the present 

45 invention, an optical disk cartridge for accommodat- 
ing a flexible optical disk, according to the present in- 
vention is basically provMedwitti a light transmitting 
window used for recording, reprodudng or erasing 
signals on the optical disk accommodated in the opt- 

50 ical disk cartridge and the light transmitting window * 
has a substantially arcuate shape having a central an- 
gle of 45'' to 1 20^. Furthennore, ttie optical disk is con- 
stituted by a flexible film, an optical recording medium 
formed on the fDm, a light transmitting protective fDm 

55 for covering the optical recording medium and a cen- 
ter hub secured to a central portion of the optical disk. 

By this arrangement, information is recorded, re- 
produced or erased by the light transmitting window 
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provided on the cartridge and an openable and dos- 
at)le shutter required so far is eliminated. Therefore, 
the optical disk of the present invention is not affected 
by dust etc. and is highly reliable. Meanwhile, since 
a bearing, etc. are not provided in the cartridge, the s 
OButridge can be produced at low cost Furthermore, 
since the light trensmitting window is formed into a 
substantially arcuate shape, degree of freedom of 
construction of a recording and reproducing appara- 
tus for recording and reproducing the optical disk ao- io 
convnodated therein is increased and thus, optimum 
design of the recording and reproducing apparatus 
can be perfbnmed. 

Meanwhile, the optical disk cartridge of the pres- 
ent invention has a reference surface functfoning hy- is 
drodynamically such that the optical disk is rotated in 
dose vicinity to the reference surface. 

By this arrangement, nrwtion of the optical disk in 
the direction of its rotattonal axis is regulated by hy- 
drodynamic effects of air present between the refer- 20 
ence surface and the optical disk and thus, axial run- 
out of the optical disk is lessened. 

Furthennore, in the optical disk cartridge of the 
present invention, a face of the light transmitting win- 
dow acts as a reference surfiace functioning hydrody- 25 
namically and a surface of the protective film of the 
optical disk Is rotated in dose vidnity to the light trans- 
mitting window. 

By this anBngement, the face of the light transmit- 
ting window is used as the reference surface and the 30 
protective film of the optical disk is rotated in dose vi- 
dnity to this reference surface. Therefore, nration of 
the optical disk in the directton of its rotational axis is 
regulated by hydrodynamk: effects of air present be- 
tween the reference surface and the optical disk and 35 
thus, axial runout of the optical disk s lessened. 

Moreover, in the optical disk cartridge of the pres- 
ent invention, the center hub of the optical disk has a 
flange used as a support portion during rotation of the 
optical disk. 40 

By this arrangement undesirable mechanical er- 
rors are not produced between a drive means such as 
a motor for rotating the optk:al disk and the optical 
disk. As a result when the optical disk is supported by 
the drive means, axial position of the optteal disk can 45 
be determined accurately. 

In addition, in the optical disk cartridge of the 
present invention, a recess and a projection engage- 
able with the recess are, respectively, provided on 
one of the the center hub and the cartridge and the so 
other one of ttie center hub and the cartridge. 

By tttis arrangement in the case where the center 
hub is provkled at the center of the optical disk so as 
to project out of the cartridge, motion of the optical 
disk in the plane perpendicular to its rotational axis 55 
can be regulated by engagement of the projection with 
the recess. 



BF^EF DESCRIPTION OF THE DRAWINGS 

This object and features of the present invention 
will become apparent from the following description 
taken in conjunction with the preferred embodiments 
thereof with reference to the accompanying drawings. 
In which: 

Fig. 1 is a schematic bottom plan view of an opt- 
ical disk cartridge for accomnmlating a flexible 
optical disk, according to a first embodiment of 
the present invention; 

Fig. 2 is an enlarged fragmentary sectional view 
of the optical disk cartridge of Fig. 1; 
Fig. 3 is a schematic fragmentary sectional view 
showing a modification of a center hub of the flex- 
ible optical disk of Fig. 2; 
Fig. 4 is a schematic bottom plan view showing 
the optical disk cartridge of Fig. 1 and a magne- 
toopticai recording and reproducing apparatus; 
Fig. 5 is an enlarged fragmentary sectional view 
of the optical disk cartridge and the magnetoopt- 
ical recording and reproducing apparatus of Rg. 
4; 

Fig. 6 is a schematic bottom plan view shovving 
the optical disk cartridge of Fig. 1 and another 
magnetooptical recording and reproducing appa- 
ratus; 

Fig. 7 is an enlarged fragmentary sectional view 
of the flexible opb'cal disk of Fig. 2; 
Rg. 8 is an enlarged tragn^entary sectional view 
of an optical disk cartridge for accomriKXIating a 
flexible optical disk, according to a second enrv- 
bodiment of the present invention; 
Fig. 9 is a schematic fragmentary sectional view 
showing a modification of a center hub of the flex- 
ible optical disk of Rg. 8; 
Fig. 1 0 is an enlarged firagmentary sectional view 
showing ttie optical disk cartridge of Rg. 8 and a 
magnetooptical recording and reproducing appa- 
ratus; 

Fig. 1 1 is an enlarged fragmentary sectional view 
of an optical disk cartrklge for accommodating a 
flexible optical disk, according to a third embodi- 
ment of ttie present invention; 
Figs. 12 and 13 are views similar to Fig. 11, par- 
ticularly showing fourth and fifth embodiments of 
the present inventfon, respectively; 
Fig. 14 is a schematic t>ottom plan view of a prior 
art optical disk cartridge (already referred to); and 
Fig. 15 is a schematic bottom plan view showing 
the prior art optical disk cartridge of Fig. 14anda 
magnetooptical recording and reproducing appa- 
ratus (already referred to). 
Before the description of the present invention 
proceeds, it is to be noted that like parts are designat- 
ed by like reference numerals throughout several 
views of the accompanying drawings. 
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DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, there is shown in 
Fig 1 , an optical disk cartridge S1 for acconvnodating 
a flexit>le optical disk 16 of Fig. 2 such as a magne- s 
tooptteal disk, according to a first eml>odinnent of the 
present invention. A light transmitting window 11 is 
provided on the cartridge SI and is formed Into an arc- 
uate shape having a center of curvature coinddent 
with the center of the optical disk 16. An Inside dianv io 
eter and an outskle diameter of the light transmitting 
window 1 1 are so set as to Include a radial span of a 
recording and reproducing portion of the optical disk 
16 accommodated in the cartridge SI. Furthermore, 
a central angle A of the light transmitting window 11 is 
preferably ranges from 45"" to 120"", for example, 90® 
as shown in Fig. 1 . 

Figs. 4 and 6 show two arrangements of an opti- 
cal pk:kup for recording, reproducing and erasing in- 
formatton signals on the optical disk 1 6 in the cartridge 20 
SI having the light transmitting window 11. Figs. 4 
and 5 show an optical pickup 30 having an objective 
lens 31 . In the optical pckup 30, the objective lens 31 
Is attached to an anm 43 and the arm 43 is rotated 
about a rotattonal shaft 44 by a linear motor 47 corv 25 
stituted by a coil 45 and a magnetic drcurt 46. If the 
amn 43 has a hooked shape as shown in Fig. 4, the 
rotational shaft 44 can be provkled rearwards of the 
cartridge SI and a width W2 of the cartridge Si can 
be nedxjced, so that the apparatus as a whole can be 30 
made compact in size. On the other hand. Fig. 6 
shows an optical pickup 49 having an objective lens 
48. The optical pickup 49 is of linear motk>n type In 
which the optical pickup 49 is supported by a linear 
guide (not shown) and a linear sikle (not shown) so as 35 
to be linearty moved by a linear motor 52 constituted 
by a coil 50 and a magnetk: circuit 51. 

By forming the light transmitting window 11 Into 
an arcuate shape as described above, such advan- 
tages can be achieved that degree of freedom in con- 40 
struction of the optical pickups 30 and 49 increases 
and the apparatus can be made compact in siza 

The light transmitting vvindow 1 1 may t>e made of 
material transparent against wavelengths of a light 
beam used for recording, reprodudng and erasing iiv 45 
formatk>n signals, for example, acrytk: resin (polyme- 
thy! m^hacrylate resin), polycarbonate resin, glass, 
etc. Since recording and reproduction of information 
signals are perfonmed through the light transmitting 
window 11, it preferable that the light transmitting so 
window 1 1 is made of material whteh is optically uni- 
form, is free from double refraction, defects and dam- 
age caused at the time of its production and is least 
likely to sustain damage after its production. To this 
end, glass is suitable for material of the light transmit- 55 
ting window 1 1 . However, even in the case where the 
light transmitting window 11 is made of resinous ma- 
terial, desired performance of the light transmitting 



window 1 1 can be achieved if not only production con- 
ditk>ns are selected property but the light transmitting 
window 1 1 is subjected to a processing for raising 
hardness of surface of the light transmitting window 
1 1. Meanwhile, the light transmitting window 11 may 
have a thickness of, for example, 0.1 to 1.5 mm. 

In ordinary optical disks, a substrate through 
which a light beam is transmitted is usually set at a 
thtekness of 1.2 mm. However, In the present inven- 
tion, a sum of a thickness of the light transmitting wirh 
dow 1 1 and a thickness of a surtace protective film of 
the optical disk 16 is set at about 1.2 mm. Thus, the 
objective lens 31 of the optica! head, which is used for 
recording and reproduction, can also be replaced by 
that of ordinary optical disk apparatuses and there- 
fore, the drive device can be designed convenientiy. 

On the other hand. If thickness of the light trans- 
mitting window 1 1 is made smaller, for example, not 
more than 1 mm, thickness of the cartridge SI can be 
reduced. The drive device for receiving the cartridge 
SI can be designed advantageously. In each case, 
the light transmitting window 11 should be set at a 
thickness suitable for the drive devtee. 

Meanwhile, Insteadof provklingthelighttransmit- 
ting window 11 on the cartridge SI, the cartrkJge SI 
£is a whole may also be made of transparent resin. 
However, in this case, the cartridge SI as a whole 
should be made of optically uniform material, thereby 
resulting in rise of production cost of the cartridge SI. 
On the other hand, if the light transmitting window 1 1 
is provkjed on the cartridge SI as in this embodiment, 
optically uniform property is required of only the light 
transmitting window 1 1 and other portions of the car- 
tridge S1 than the llghttransmftting window 11 may be 
made of, for example, opaque material. Namely, other 
portions of the cartridge SI than the light transmitting 
window 11 may be made of lesin which is not trans- 
parent optically but has a targe strength and is inex- 
pensive, thus resulting in reduction of production cost 
of the cartridge SI. 

Meanwhile, in Fig. 1, a center hub 12 is secured 
to a central portfon of a sut>strate of the optical disk 
16 accommodated In the cartridge SI so as to be ex- 
posed from a central hole 14 formed on the cartridge 
SI. The drive device is arranged to rotate the optical 
disk 16 about a bore 13 formed at the center of the 
center hub 12. 

Fig. 2 shows a sectfon taken along the line O-Y 
in Fig. 1 . As the substrate of the optical disk 1 6, a mag- 
netooptical recording fDm is fonned on a film of 10 to 
1 00 ^m in thickness such ttiat information signals are 
recorded in the magnetooptical recording film. In Fig. 
2, the substrate is shown so as to be formed by only 
one layer for darity of illustration. The center hub 12 
secured to the central portion of the optical disk 16 is 
formed into a potiike shape by pressing a metal sheet 
of about 0.1 to 1 nrvn in thickness. The center hub 12 
is preferably made of magnetic material so as to be at- 
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tracted by a magnet As shown in Fig. 3, the center 
hub 12 may be replaced by a center hub 12' in which 
magnetic material 21 is embedded in resinous mate- 
rial 20. 

Fig. 5 shows state in which the cartridge SI has 5 
been nKMjnted on the drive device. This drive device 
corresponds to that shown in Fig. 4. The drive device 
includes a motor 22 and a tumtable 24 fbced to the mo- 
tor 22 via a rotational shaft 23 such that the rotational 
shaft 23 is fitted into the bore 1 3 of the center hub 1 2. io 
A permanent magnet 25 is embedded in the tumtable 
24 and magnetically attracts the center hub 12 so as 
to secure the center hub 12 to the turntable 24. An un- 
derside 34 of a flange 36 of the center hub 12 is sup- 
ported by an upper face 34 of the tumtable 24 and is 
thus, axial height of the optical disk 16 relative to the 
upper face 34 of the tumtable 24 can be detemnined 
accurately. 

In this state, the optical disk 16 is rotated by the 
motor 22. If a reference surface 2g of the cartridge SI 20 
and the optk:al disk 16 are disposed in dose vidnity 
to each other, motion of the optical disk 16 in the di- 
rectkm of its rotational axis is stabilized by hydrody- 
namic effects of air present between the optical disk 
16 and the reference surface 29 of the cartridge SI 25 
when the optical disk 1 6 is rotated, so that axial runout 
of the optical disk 16 is lessened. This stabilizatton of 
axial nwtion of such flexible substrate is known from, 
fDr example. The Devetopnwnt of the Flexible Disk 
Magnetic Recorder*. Proceeding of the IRE (Januaiy, 30 
1961). 

Meanwhile, when the optical disk 1 6 is rotated, air 
is also rotated together with the optical disk 16 by its 
viscosity and flows in the directions of the arrows A. 
B and C in Fig. 5 by centrifugal force. A pore 39 and 35 
a filter 40 are provided at the central portion of the car- 
tridge S1 so as to filter dust, etc. in air flowing into the 
cartridge S1. Hence, dean air ftows into the cartridge 
S1 at an times and thus, such an undesirable phenom- 
enon does not take place that dust adheres to the opt- 40 
ical disk 16 so as to hinder recording, reproduction or 
erasure. Therefore, the cartridge SI does not require 
a sealed construction in whk^h a t>earing is provided 
in the cartridge as d»dosed in Japanese Patent Latd- 
Open Publication No. 57-1 05833 (1 982). Accordingly, 45 
in the present invention, since a gap may exist be- 
tween the center hub 1 2 and the cartridge 81 , the car- 
tridge SI can be produced at low cost 

While the optical disk 16 being rotated, signals 
are recorded on the optical disk 1 6 by the optical pick- 50 
up 30. A laser beam converged by the objective lens 
30 is Irradiated over the optical disk 16 through the 
light transmitting window 11 by the optical pickup 30 
such tiiat signals are recorded on the optical disk 16. 
It is known that assuming ttiat the optical disk 16 is a 55 
magnetooptical disk, magnetooptical recording is per- 
formed in the following nnethods. In one method, a 
magnetooptical recording film in which ovenvriting 



can be performed ttirough optical nKXjulation is 
formed on the cartridge SI such that signals are re- 
corded on the magnetooptical recording film by a 
magnetic field applying means 33 (Rg. 5) spaced 
from tiie optical disk 1 6 through ttie cartridge SI . Prin- 
ciple of this ovenvriting through optical modulation is 
described in detail in "Nikkei Electronics", No. 506 
(August 6, 1990) pages 173-180. In another mettiod, 
if overwriting is not performed, a magnetooptical re- 
cording film is made of amorphous alloy of rare earth 
elements and transitbn metals and erasure and re- 
cording: can be performed by using the magnetic field 
applying nneans 33. In these cases, an electromagnet 
or a permanent magnet can be used as the m^netic 
field applying means 33. Meanwhile, the optical pick- 
up 30 is displaced in the radial direction of the optical 
disk 16 by the arm 43 of Fig. 4 so as to record, repro- 
duce or erase target signals. 

When the cartridge SI is detached from the tum- 
table 24, the cartridge SI is lifted upwardly by a proper 
means (not shown). Hence, an inner peripheral edge 
41 of the cartridge SI pushes the underside 35 of the 
center hub 12 upwardly and thus, the center hub 12 
is detached from the tumtable 24. By employing this 
procedure, no stress is applied to the optical disk 16 
itself, so that the optical disk 16 is not deformed. 

Fig. 7 shows structure of the opfa'cal disk 16. In 
Fig. 7, the optical disk 16 is rotated along the rsfer- 
enoe sutface 29 of the cartridge SI and rotation of the 
optical disk 16 stabilized by hydrodynamic effects 
of air present between the optical disk 16 and the ref- 
erence surfiace 29 of ttie cartridge S1. Recording, re- 
production or erasure of signals is performed through 
the light transmitting window 1 1 tiy the objective lens 
31. In the optical disk 16, a magnetoopti'cal recording 
film (optical recording film) 63 and a light transmitting 
protective film 64 are formed on a film 62 acting as a 
substrate. The film 62 may be made of polyethylene 
terephthalate, polyimide, fluoric resin, etc. The mag- 
netooptical recording film 63 may be formed by an ar- 
tificial lattice film in whbh multiple layers of either 
amorphous altoys of rare earth elements such as Gd, 
Tb, Dy, Nd, etc and transition metals such as Fe, Co, 
etc. or Pt/Co, Pd/Co, etc. are stadced on one another. 
Altematively, the nDagnetooptcal recording film 63 
may be obtained by a method in whk:h a construction 
having the above mentioned layers interposed be- 
tween dielectric films of AIN, SiN, etc is formed by 
sputtering or vacuum deposition so as to possess 
magnetooptical effects. The light transmitting protec- 
tive film 64 can t>e made of ultravk)let-curing resin 
through which a light beam used for recording, repro- 
duction or erasure can be transmitted. The film 62 » 
so provided as to confront the reference surface 29 of 
the cartridge S1 . Thus, even if the fOm 61 should rub 
the reference surface 29 when rotation of the optical 
disk 1 6 is started, the light transmitting protective film 
64 for reading out signals is not damaged. As a result, 
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recording, reproduction or erasure of signais Is not ad- 
versely affected. 

Meanwhiie, by employing the light transmitting 
protective fQm 64, the film 62 may be made of material 
which is not transparent optically. Therefore, the film 5 
62 can be made of material which is not transparent 
but is excellent In heat resistance, mechanical prop- 
erties and reliability. In this case, such an advantage 
is achieved that even temperature of the film 62 rises 
by Influence of fbmiation of the magnetooptical re- io 
cording film 63 when the magnetooptical recording 
film 63 fbnmed on the film 62, the film 62 is not ad- 
versely affected. 

Fig. 8 shows an optical disk cartridge S2 for ac- 
commodating a flexible optical disk 54, according to is 
a second embodiment of the present Invention. In the 
optk»l disk 54, a magnetooptical recording film is 
fonmed on a film of 10 to 100 pm in thickness such that 
infonnatton signals are recorded on this magnetoopt- 
ical recording film in the same manner as in the first 20 
embodiment A center hub 55 is secured to a central 
portion of the optical disk 54. A bore 58 is formed at 
the center of the center hub 55. In the same manner 
as in the first embodiment, the center hub 55 is formed 
into a potlike shape by pressing a metal sheet of ai>out 2S 
0.1 to 1 mm in thickness and is preferably made of nna- 
terial whteh is attracted by a nnagnet Meanwhile, as 
shown in Fig. 9, the center hub 55 may t>e reptaoed 
by a center hub 5Sr in whteh magnetic material 58 Is 
emt)edded in resinoi^ material 57. The cartridge S2 30 
is provkled with a light transmitting window 59 and a 
light beam is incident upon the optical disk 54 through 
the light transmitting window 59 such ttiat recording, 
reproductionorerasureofinformatfon is performed on 
the optical disk 54. 35 

Rg. 10 shows state in which ttie cartridge S2 has 
been mounted on a drive devkse. The drive devu» in- 
cludes a motor 70 and a turntable 72 which is secured 
to an output shaft of ttie nrKitDr 70 through a rotational 
shaft 71 . The rotational shaft 71 is fitted into the bore 40 
56 of the center hub 55. A permanent magnet 74 is 
embedded in the turntable 72 and magnrtically at- 
tracts the center hub 55 so as to fix the center hub 55 
to the turntable 72. A portion of an underskle 76 of ttie 
optical disk 54, which corresponds to a flange 60 of 4S 
the center hub 55, is supported by an upper face 75 
of the turntable 7Z By this arrangement, positioning 
of the optical disk 54 relative to the upper face 75 of 
the turntable 72 does not contain undesirable mectv- 
anical errors and thus, axial position of the optical disk 50 
54 relative to the upper face 75 of ttie turntable 72 can 
be determined accurately when the underskle 76 of 
the optical disk 54 is supported by the upper face 75 
of the turntable 72. When the optical disk 54 Is rotated 
by the motor 70 in this state, motion of the optical disk 55 
54 In the direction of its rotational axis is stabilized by 
hydrodynamk: effects of air present between the opt- 
ical disk 54 and ttie light transmitting window 59 of ttie 



cartridge S2, so that axial runout of the optical disk 54 
is lessened. Meanwhile, the drive device includes a 
magnetic field applying means 79 and an optical pick- 
up 78 having an objective lens 77. An upper face of 
the light transmitting window 59 can also be employed 
as a reference surface 80 for rotation of the optical 
disk 54. 

Figs. 1 1 to 13 show optical disk cartridges S3 to 
S5 according to third tofifth embodiments of the pres- 
ent invention, respectively. In Fig. 1 1 , an outer periph- 
eral edge of a center hub 83 fixed to a flexible optical 
disk 82 in the cartridge S3 Is bent so as to form a 
downwardly directed projection 84. Meanwhile, a re- 
cess Is defined by an outer cylindrical surface 85 of an 
annular hub of ttie cartridge S3 and the projection 84 
of the optical disk 82 Is engaged with the recess of the 
cartridge S3 such ttiat motion of ttie optical disk 82 in 
a plane perpendicularto ite rotetional axis is regulated 
by engagement of the projectfon 84 with the recess of 
the cartridge S3. The cartridge S3 is provkied with a 
light transmitting window 86. 

in Fig. 12, a central member 87 is secured to the 
center hub 83 and a projection 88 is formed on an up- 
per face of the centtal member 87 so as to be fitted 
Into a recess defined by a cylindrical surface 89 of a 
hole formed in the cartridge S4 such ttiat motion of the 
optical disk 82 in a plane perpendtoular to ite rotetional 
axis is regulated by engagement of the projection 88 
witti the recess of the cartridge S4. 

In Fig. 13, a cylindrical projection 90 is fonmed at 
a radially inner portion of the cartridge S5 and is fitted 
into a recess defined by an inner peripheral surfiaoe 
91 of the center hub 83 so as to regutete motion of the 
optical disk 82 In a plane perpendteular to ite rotetional 
axis. 

In Figs. 11 to 13,adeptti H of engagement of the 
projection witti the recess is required to be larger than 
a distance K of an axisd play of the optical disk 82 in 
the cartridge. 

As described above, the optk»l disk cartridge ac- 
cording to ttie present invention is bask»lly provuled 
witti ttie light ttansmitting window used for reoording, 
reproducing or erasing signals on the optical disk ac- 
commodated in ttie optical disk cartridge and ttie light 
transmitting window has a substantially arcuate 
shape having a central angle of 45'' to 120^. Further- 
moro, the optical disk Is constituted by theflexiblefilm, 
the optical recording medium fbmned on the film, the 
light transmitting protective film for coverir^ the opti- 
cal recording medium and the center hub secured to 
the central portion of the optical disk. 

By this arrangement, information is recorded, re- 
produced or erased by ttie light transmitting window 
provided on the cartridge and an openable and dos- 
able shutter required so far is eliminated. Therefore, 
ttie optical disk of the present invention is not affected 
by dust, ete. and is highly reliable. Meanwhile, since 
a bearing, etc aro not provkied in ttie cartridge, the 
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cartridge can be produced at low cost Furthermore, 
since the light transmitting window is formed Into a 
substantially arcuate shape, degree of freedom of 
construction of the recording and reproducing appa- 
ratus for recording and reproducing the optical disk s 
accommodated therein is Increased and thus, opti- 
mum des^n of the recording and reproducing appa- 
ratus can be perfonmed. 

Meanwhile, the optical disk cartridge of the pres- 
ent invention has the reference surface functioning io 
hydrodynamrcally such that the optical disk is rotated 
In dose vicinity to the reference surface. 

By this arrangement, motion of the optical disk in 
the directton of its rotational axis is regulated by hy- 
drodynamlc effects of air present between the refer- is 
ence surface and the optical disk and thus, axial run- 
out of the optical disk is lessened. 

Fuithenmore. in the optical disk cartridge of the 
present Inventton, the face of the light transmitting 
window acts as the reference surface functioning hy- 20 
drodynamically and the surfoce of the protective film 
of tiie optical disk is rotated in dose vidnity to the light 
transnrutting window. 

By this arrangement, the face of the light transmit- 
ting window is used as the reference sur^u:e and the 25 
protective film of the optical disk is rotated in dose vi- 
cinity to this reference surface. Therefore, nrK>tion of 
the optical disk in the directk>n of its rotational axis is 
regulated by hydrodynamk: effects of air present be- 
tween the reference surfece and the optical disk and 30 
thus, axial runout of ttie optical disk is lessened. 

Moreover, in the optical disk cartridge of the pres- 
ent invention, the center hub of ttie optical disk tias the 
flange used as the support portion during rotation of 
the optical disk. 35 

By this arrangement undesiratile mechanical er- 
rors are not produced between the drive means such 
as the HKitor for rotating the optical disk and the opt- 
teal disk. As a result when the optical disk is support- 
ed by the drive means, axial positk)n of the optk»l disk 40 
can be determined accurately. 

In addition, in the optk»l disk cartridge of the 
present invention, the recess and the projection eng- 
ageable with the recess are, respectively, provided on 
one of the center hub and the cartridge and the other 45 
one of ttie center hub and the cartridge. 

By ttiis arrangement motion of the optical disk In 
the plane perpendicular to 'rts rotational axis can be 
regulated by engagement of the projectk)n with the re- 
cess. 50 

The invention being thus described, it will be ob- 
vkHjs that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the scope of the invention. 

There are described above novel features which 55 
the skilled man will appreciate give rise to advantag- 
es. These are each independent aspects of the inven- 
tion to be covered by the present application. Irres- 



pective of whettier or not they are Induded wittiln the 
scope of the following claims. 



Claims 

1 . An optical disk cartridge (S1 ) for accommodating 
a flexible optical disk (16); comprising: 

a light transmitting window (11) which is 
used for recording, reprodudng or erasing sig- 
nals on the optical disk (1 6) accommodated in the 
optical disk cartridge (S1); 

the light transmitting window (11) being 
formed into a substantially arcuate shape having 
a central angle of 45'' to 120^; 

the optical disk (16) being constituted by a 
flexible film (62), an optical recording medium 
(63) fornied on the fflm (62), a light transmitting 
protective film (64) for covering the optk:al record- 
ing medium (63) and a center hub (12) secured to 
a central portion of the optical disk (16). 

2. An optical disk cartridge (S1 ) as daimed in Claim 
1 , wfhteh has a reference surface (29) functioning 
hydrody namk^lly such that the optical disk (1 6) is 
rotated in dose vidnity to the reference surface 
(29). 

3. An optical disk cartridge (S2) as daimed in Claim 
1 , wherein a face of the light transmitting window 
(59) acts as a refsrence surface (80) functioning 
hydrody namk^ally and a surface of ttie protecttve 
film of the optical disk (54) Is rotated in dose vi- 
cinity to the light transmitting window (59). 

4. An optical disk cartridge (SI ) as daimed in Claim 
1 , wherein the center hub (12) has a flange (36) 
used as a support portion during rotation of the 
optical disk (16). 

5. An optical disk cartridge (S3-S5) as daimed in 
Claim 1, wherein a recess (85, 89, 91) is provided 
on one of the center hub (83) and the optical disk 
cartridge (S3-S5), while a projection (84, 88, 90) 
engageabte with ttie recess (85, 89, 91 ) is provid- 
ed on the ottierone of the center hub (83) and the 
optical disk cartrUJge (S3-S5). 

6. An optical disk cartridge comprising an optical 
storage medium in the fonn of a disk (16) which 
has a recording layer on which data can be re- 
corded and/or reproduced and/or erased using a 
light beam, and a housing (SI) which accommo- 
dates said disk and which Indudes a light- 
transmissive window (1 1) for ttie light beam, said 
window being arcuate In shape witti the center of 
curvature of the are being coincident with the cen- 
ter of ttie disk, and the radial widtti of the arcuate 
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window being set so as to include the radial span 
of the recording portion of the disk. 

7. An optical disk cartridge comprising an optical 
storage medium In the fomi of a disk (18) which s 
has a recording layer on which data can be re- 
corded and/or reproduced and/or erased using a 
light beam, and a housing (SI) which accommo- 
dates saki disk and which includes a light- 
transmissive window (11) for the light beam, said io 
housing including an aperture (39) provided In the 
vicinity of the center of the disk, through which 
aperture air enters said housing due to an airflow 
created in the housing by centrifugal foroes dur- 
ing disk rotation, and a filter (40) being provkled is 
to fOter the air entering said housing. 
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